Loss of p53 enhances the induction of colitis-associated neoplasia by dextran sulfate sodium.
Loss of p53 function is an early event in colitis-associated neoplasia in humans. We assessed the role of p53 in a mouse model of colitis-associated neoplasia. Colitis was induced in p53-/-, p53+/- and p53+/+ mice using three or four cycles of dextran sulfate sodium (DSS) followed by 120 days of water. Mice were examined for incidence, multiplicity and types of neoplastic lesions. Lesions were examined for mutations in beta-catenin (exon 3), K-ras (codons 12/13) and p53 (exons 5-8) by sequencing and for cellular localization of beta-catenin by immunohistochemistry. The incidence of neoplastic lesions was 57, 20 and 20% in p53-/-, p53+/- and p53+/+ mice, respectively (P = 0.013). p53-/- mice had a greater number of total lesions (P < 0.0001), cancers (P = 0.001) and dysplasias (P = 0.009) per mouse than either p53+/- or p53+/+ mice. Flat lesions were associated with the p53-/- genotype, whereas polypoid lesions were associated with the p53+/- and p53+/+ genotypes (P < 0.0001). beta-Catenin mutations were present in 75% of lesions of p53+/+ mice and absent in lesions from p53-/- mice (P = 0.055). Nuclear expression of beta-catenin was seen only in polypoid lesions (91%). No K-ras or p53 mutations were detected. These data indicate that loss of p53 enhances the induction of colitis-associated neoplasia, particularly flat lesions, and dysregulation of beta-catenin signaling plays an important role in the formation of polypoid lesions in this mouse model. As observed in humans, p53 plays a protective role in colitis-associated neoplasia in the DSS model.